Effect of heat therapy using magnetic nanoparticles conjugated with cationic liposomes on prostate tumor in bone.
We have developed magnetite nanoparticles conjugated with cationic liposomes (MCLs) to induce intracellular hyperthermia with exposure to an alternating magnetic field (AMF). We have previously demonstrated the hyperthermic effect of MCLs against certain types of malignant tumor cells in vivo. Here, we examine the effects of MCL + AMF heat therapy on prostate cancer tissue in a bone microenvironment and on bone destruction in a rat model. Rat prostate cancer nodules were transplanted onto the calvaria of 6-week-old F344 male rats. MCLs were injected into the tumor which reached 7 mm in diameter, and then the animals were exposed to repeated AMF irradiation. The distribution of MCL, tumor necrosis, cell proliferation, and bone destruction in the bone microenvironment were evaluated. MCL + AMF heat therapy suppressed tumor growth on the calvaria, and histologically, the induction of a necrotic mass was observed around magnetic particles in the tumor. The bone destruction index, which indicates the degree of osteolysis associated with prostate tumor growth in the bone microenvironment, was 34.8% in the MCL group and 67.2% in the control group with significant difference. However, almost half of rats were dead in this experiment. MCL + AMF heat therapy suppressed tumor proliferation in the bone microenvironment, in addition to bone destruction. However, this method may exhibit side effects for central nerve system. If MCL are specifically taken into the prostate cancer cells in the bone microenvironment, this method may be useful for the treatment of bone metastatic lesions of prostate cancer.